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(TDMA:Time Division Mtdtiple Access) mM^lft-VX 1 >5^J•N(^af&^^TV^, 
•^^K^^ h y — (Passive Optical Network : T p O N v-x?. 7^ A J i: |3 

n.. m'k.\-t9m-xis^z\^m^-^^x\^^, 

■xm^<^:)^m^m\^^t\.xmM\^xm^fhx\^^o ^imn. poNi/;?^7^A 
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mm} tV^5) ■2a, 2b, 2cf>%^^m^ (^^r4y<3, %^t^^4, %-7 

T-r^^sa, 5 b, ^ c) ^i^\^x^^^n^m^x--^^o M^w-mM. mmm. 
5b, 5c\^^m^ti. ^tL^ntmAmmmmm:2si, 2b, 2cte:^i^^tb- 

2b, 2 cfC}*, -ttL^tb^y^fil-^Oi^jf^^er a, 7b. 7 cK)^^m^^X 

^injiimi^e 1 fi. T DM Aum^r^r vrmwccDMA^mt^mm 2a, 2b. 

2 c b-r'-t^rcogg.^r^y^^S^ :jg^^;f,p;^^^;^ii^^g2 a, 2 b. 2 c 

tJlfS: CT^fi[o:&nA#^*iig 2 a . 2 b . 2 c ^j:^ vx± ^ ^i^^m ^^X^o 

^(Dt%. mmmmmw 1 Mx^i^^mm. 2a, 2b, 2 c feici^j^^^igi^ 

iBA#^S^^fi 2a, 2b, 2 c f*. JPA#i^i^^« 2 a (e::^f J: 9 Jc, 
fiiJiifi^g 1 {c^ LT/^ y :7 r ^ ^ y 2 2 \z.mm $ ^fcT^- ^ SSr^iiK^^ b 

m^. ^2igic*5V^-c. ^iPA#J^iSSe2Jt, •7*--^^fSg|S2 1 ir/^s'^T^ 
^ygP22<h7^-iJ'»:^t> >/^^ 2 3 i^iJWt-i-ife^^ 2 4 irii^tiS^'l' 5: VtJ^l^ 
^g|5 2 5 b'f-'^mm^2 6 i:^#X.TVN5o 
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mm^^ ^ :^i/ps$P2 5xmm^fitci^4 x i^^\z.xT'-<^mwu2 e 
xmmmimmm i i^mt ^ti^o -Mtc, y<^yz7T^^vu2 2 ic^m ^ titc^^^ 
y hx-ij'ti. mm^-^ ^^^'^mmm^ 5\^xn^^fiiiLumm:<ommi'^%i^ 
i^\^x^m^f^tdm^7'-d'mmu 2 6^^ vxmmmimmm i imm ^ 

»«-^Sjt$P3 0 i:M*y*-i5^«HX^$P3 1 i:#J^.H^J^g|5 3 2 h^^^^^ 
15 3 i:3imW5r#^^$B 3 4 i$iJ^m-^T^^ 3 5 i: ?r#x.. ^4 mic^i-^JiS 
Xmmz.}L^^^-^n^^X^X.O\Z.fl^X\^^. j^T. ^4ilI{cti§oTm3lil 

20 ^mt-^^m^s OfcT^m^tvSo $iJ^jt-^S:ma5 3 Ofis S{t$;h,fcSijWt 
■^l^lc:^$ttyt*PA#j^dSi^gO*&^x--t5'*:^^^7*-i?*it5l^gB3 1 tcii^ 

3i{ci|x^$tt^ (;^7"5/:7"STi)„ 
iiJ^iHlJ^g|5 3 2}*, ^*«S$P3 3lJ:W^^$tbTV>52|£iJ^|i|g(e:=e^oT. |g 
25 ^T^-^firJtR^lfp 3 1 ;5Si^i^bTVN:5inA#J^$S^Sfe(^7'-t?ftlci^bTlii?fe 
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7^ 5/ 7" s T 3 : N o ) . f ij ^ fij^^B 3 2 , Mxmmmmm # n i^xm^w^ 

3 4 (^-7^ 5/ S T 6 ) „ 

— ^7^y>^ST2~><.7^5/>^ST4 (D^S^,^ t) M-rW^xm^ U:fe*P A 

#;^i^^«#n--<^fli9^-C;^ST'^^^V^:^{i 5^7^3X3 : Ye s). 

m'^'^ 3 2 1*. ^(O^^iilimfp-Br^t-^^^IHS 3 4 l^lffl^ b-CJaA#3^<^^m# n 

mmw^m'^^m^s 4i't. .fij^^j^ij^gi5 3 2/0*^>ai^$tb;rcaii4ffpRr»^^u 

A#?^d^^e}-3t<t-r 5 (;^^ :/ s T 6 )o ^{ffP "im-^-^^^ 3 4 fij t9 ^ 

-^mt^MA^m^mm:(Dmm^mt\z.m-^\,^x. i^<D^mm^n^vm^ 

(^£VNb}«gf) 1-^ U-ry:7'ST7)p C<^^WS^3 3d5fiJ^iHij^^l: 
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(DMx^m^mw:x^\^x\,^^^i$.^mm^fsmx^ s„ 

iM^XBi 1 : #M 2001-53711 

I 

^WXW^2 : 2000-24452 7-^<2^jfR 

#^i^fPXi^ 1 : "Dynamic Bandwidth Allocation Algorithm for GE-PON" 
(International Conference on Optical Internet(COIN2002)) 

t) (DMA^mmmm\^s^vxmm^ff^^tifj:< 6o r (d/cj6. 
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■r:>^(Dmmn. ±lBo^pJ{^:^ov^-c. mmm^¥m^mi-±. MA^mmm^m 

Mmn^mm-t^ z t t^x'^^(DX\ ^i^mi^m(D-'mznvx^i$mm^m 
is&A^mm.\^m^\^x\^^y^^v y=f-df(D%.w^^'^\^x\t^^z.}i\z.fii 

15 So 

^^(ommt. Jlls<D^B^^;l*3v^T. m^nmm.^^n.. nx^mmm^^ 
@ •%:m^\^x^(o-i^wmi^^(o-u\m\^x^mm^mrr^m^. wmwi 
20 :L(Dwm^i:ti\-t. mmm^mco-mcMvxm •9 ^x^^im^mm^^wc(D 

h'f—$'mmm^mx7!)m^^o vtc7i>^'ox.^mfm^^ni:>'rKmt^(Dx. 

mnA^mmim\^x^m'Bm<Dmmm^m^-D-Dmmm^^mMir^ ^tn)^ 

25 og-cD^Pj}*, ±iB(7>^pjie::j3VNT. mwm¥\^^m\-i. mAmmmmz.m 
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o^<D^pjr±. ±lB(^^§g^^:*5v^T. prfajisi^a#^{:i, m?^mmm.mm 

o^(7)^?gtt. J-^Ho^B^tc*5v^T. HtiiBSKi^a^m«. ^jnA#igs^{citfr 
^^(D^m^. ±.%z(omn\z.^\^x^ mmmmm^m.^mt^ nA^-mm.mzm 
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ftlJ:^bT^3fee^{ctiJ«9 ^T^i: i:/OS-et -SOT?, /^^^ Vy'—^comtT^l^ 
■r>€<Dmn\t. Jl^O^0J^^:43V^-r. «&IBfiJ^i|^j:fe^^»-i. *PA#^®feJct& 

15 mM(Dmmimm 

m 1 mnpo}^i^:^^A(D—^mf£mj^^7r^-f-y'ti y ^ mx-h ^.mz mitf^ 

20 wmmmcDirm 1 T'^b-s^ilsJiim^tt^'dx.^ p on v-;^7^i^(?)«^^:^i-:/ 
nyi7 m-efo «9 . m 6 |gIf*i^ 5 121 tc:^i-^)PA#^S§^»o«^^y^^:/ uy^ 
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:dmoWim^mmmmi^^wim'r^:7vi—'^-r-h c^c^d x-hv> msm 
m:m<Dwm i . 

moMA^mm cm mA^mmmmi tv^5) 42 a, 42b. 420355^ 

^iil^ (^7t-Y^<4 3, ^r9-II^|fB4 4, 3te77-r^^4 5 a, 4 5 b, 4 5 c) 
:7T^''-^4 3{*, )fe5>|l^$lS4 4l;iTm^(D^7T-f''^4 5 a, 45b, 4 5 c 

i^ii^^H. ^ti^tinmA^mmmn^za, 4 2b, 42 c(::^;^$;h,So * 
rc. mmmmmm4 1 M7-ij^ 4 6i,cmm^fi. 2 a, 

4 2b, 42c kCit. 1 #<^$^5j^a4 7a, 47b, 47c 

^^31^^84 If*. m^^mT^±:^ (T DMA: Time Division Multiple 
Access) |lli^%^bT^^<^JPA#^i^^g4 2 a. 4 2 b, 4 2 c <!;/^-^y h 

y^-^(Du^^n^i!)K mwc(DmA^mi^mm4 2 Si, 4 2 b, 4 2cd^e>3iiej 
^x^xmm^^^ s 'ttiKm-^^mw':(DMAmmii^mm4 2a, 42b, 42c 
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@4 2a, 42b, 42c m^^^i^^WtMir ^ :i t :6SRrtiT?fc5o 

1}WX^m-f^mU4 2a, 42b, 4 2 c A#*l-i^|g® 4 2 a tC^f J: 5 

So II6EI^^:*5V^T. *nA#^^iiS4 2f:i. i?^ffi®5 1 ir^^^/^'TP^^ 
10 y^5 2 ^y^-;^»;«7e7>'i5^|F|55 3 i: fij Wt"^^^^ 5 4 tmiWi^^ Klyi^mm 
IfiJS 5 i:-7^-;?ilHt^5 6 i:Sr#;t. g|:^T-i5'*^^»'ft^B4 1 icM^ir 

•tt^t>^, ^^^^ % i^ifmm^ 5 5 i^mm^^)^u 5 4 t^&m-r^mm 

U ^-^ :7 r ^ y IH5 5 2 Sp 

las 5 4 T*}*, f^^^-fi «J7 ^^gp 5 3 tcT;?; h ^ ttfcx— i?Silr^te:Mil!lffl 
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^iJ'iRttl (T) ~R#N (T) i: bT^^7^-i?®MWa$P6 2tca^i-5 

^■^miim<D Vy^h ij^^ij:£§|5 e 3 icii^i-^s 2/ s t 1 3 ) „ 
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5 ^sEiTji. T-2nm m^^mmm) -^(ommf^-^-^m^mcoWi^t, t- 

— :^a: {R#n (T-2)} ^Qt^h. tt^(OT-3jll^^C*5V^TflJ^flJ^$|5 6 3;6^ 

10 e>a^$tv/cm{tfF-5rfi {# n (T - 3)} 8 1 •^mn\^xT-2mnx(D^mm 

S{Rest# (T-2)} 8 2;65^J?>btt. -^^^tbSo 

i5^»{R#n (T-1)} s^f)^hT-2mm m^mmm xco^n^mi-RB 

st# (T-2)} S2^W^\^XT-innX<DmimM^{lncnn (T- 

15 1)} 8 4;ss^i?)e>tt. i^^^nso T-xnm m^mm) x<Dmmwnmmm 

^X\t. T-inmX(DmiKv'—^^{^nn (T-D} m<DT--2 

mm\z.^\f^xm^m^Q^i3^hm^^^fzM\m--nm.{nn (t-2)} ss^ 
w.n\^xT-innx(o^nmm.{^Q s (t-d} sQfs^-^ithfi, 

20 Tnm {-^mnm) x<DmimMmm-mmx\t. Tmmx(Dmi^'f—$'m {r 

#n (T)} 8 7j6*e>T-lJl^ (MHIjl^) ^Cc^Tl^fiJ^a {R e s t# (T-1)} 
8 6^i^bTg^Jt;&P» {Inc#n (T)} 8 8 :dS^J?)btt. 

m9|llCD^7^:y:/STl 3-C'ft. g^T^-iJ'aMWStP 6 2 l^T. T^ffl (4- 
Hijl^a) -C<^)^^x-:^»R# 1 (T) ~R#N (T) t;i*ft-S^^jt*P» I n 
25 c#l (T) ~I nc#N (T) Ji|aOj;5(-. M^itAP»Inc#n (T) 
= R#n (T) ^Res t#n (T-1) tn^^fl. fJ^^J^ISJ 6 3 tcii^^ 
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#n (T)} -diT-imm mmmm ^<Dm:^mmm {inc#n (t-d) 
trmm (^mmm) TCDs*ii*p» { i n c #n (t)} tfDmcom-^Ati^ti 
^:^tKf£^o mmir^i-t, m^mm^e skca. rmm i-^w\mm -^(d^^ 

5 y'^'^^m {R#n (T)} :dST-ljl^ (fttflUii^) -Ct^S^tiJpft {I n c #n 

(T-1)} trmm (^^mm) v(ow^mMm {inc#n (t)} t\c^ 
iBUfcj;5ic, st>■£■v^JlS8 iT-imm) i!}^h^mmm m ^•co^^'-ij' 

im^xwmmmtrnotK rmm i^^mm) f)>(bi^mm^mmii (k = o, 
u^c^asoT. fj^fiMiase 3Tim^mmM<DmB^i!kmvxh^m:^mi}m\^ 

20 (^^■^^-yhy'-^KMVxm^mm^noX\^^^:Ltic/j:^, Ctt(cJ:oT. fij 

*fc, ^^x-^®St=aiaJ6 2^SW^LTV^'5#■r— ^lt5t^SI!T?0^^ii 
25 Ap A I n c # n (^SSlflBi^fi, ^/;S:i-a^lPA#»l-igg^il-C(7)/^ ly-^T^^V 
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* I n c # n ( t ) ^m^V C^T 2/ IT'S T 1 5) . MA^m^mWl^ n icfij 9 m 
:d^^mmir^ {^T- 5/>^S T 1 6 )o 

T 1 6 : No), fij^ij^lj^gpe 3t*, APA#^^^^g# n {;:fltflllfij 9^-Cfc3^tfF 
■5r*(e:t>J^*J^ji»ttJ:*5lt^S^ii*PftI n c #n (t) <S:AP^LT, fij^^l^ij 

^j^S«t(c*3{tsm{ti^Rr*ti-s C^T^rxT'STi 7)„ -^b-c. ^nA#ll-ffi 

15 ^g^^:*fbT#JS;^s^TUTV^7fcv^#^f:i (;^7"i/:rsT 1 8 : Nb). ^(omx 
#*l•^S^g{^:ov^TtlJ^W^^^T5 Ut^^/T^st l 5, ST16)„ 

STl 8 : No), TJI^ (^HJl^) 5&*bi©5fetc:3aSja^k ^^f^booij;±(7> 

20 y>^ST18:Yes), 4-lHljll^5>*-e<^)*j;£;0S;S^T bfc;0>S/{»\ t) > TjS 

^J^-rs (;^xy:7^STi 9)„ fij^fijjeifpe 3ti, ^lilj^»35>*-C(D2|sij^;0sj^T 

bTV^/^^m}^ (y^T^y^S T 1 9 : N o). fiJ^^HlJ^Jil^^ t + 1 ^ l.Xllk<Dm 
25 6 3f*. 4-|lIjil^:9-^t?<Z5iHJ^3&Sj^TbTV^tLrf (;^xy:7'ST 1 9 : Ye s), 
— fij^^ij^gis 6 3 fi, T^T y T'S T 1 5 s^T'S t 2 o <Z3^ai^mi^ 
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6 : Ye s), WmmMm^l^T V. :^TyyST2 IKMi^o ^±(Dm^m'^ 

^fc. mmm^'^G 3:d^hm^^^mcm^v'^-<^mm^m^6 2Xit. m 
15 thtz.mim'^A^n^unu ^mmm^x^mf^'^^tifit^oit^^'r^'^fm. 

R e s t # n Sr^ae). {^i^-r?) (;^7"5/:7"S T 2 2). CtLlilJ:oT. ^(D^*|gM 

mmw^mt i^^-^^^xiik.m^m'M.mmmx<Dwmm'^m^^mu -^r^^^^u 

7°ST 2 3)o 



wo 2005/027428 



PCT/JP2003/011620 



17 

15 So 

m-'^j^v'^utmmxh^m^mmK\tm^(Dn-^-mt^tix\,^^o :i^xit. :l 
mi 0 K^-rx 5 1-. i<^iijfeo?i^ii 2 (c 100 

f iJ^^J^IfR 10 1 iii^mii-f htiX\,^^o 

25 •:ftiz.^m-t?>Wii¥^^^mm-t^mxi>^^ ^im^Mm o if*, ^<^?i0^ 
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v:^h^^nm^t. mi m^mM^kc, ^toapa^j^ 

10 J^T^ Bl OHIirBl lIlI^#RibooSl 2i§l*3j:t/mi SEllcti^o-C^ial 
a^t§^©4 i;is^ii-rsi!j6<jlc^:^%fiJt)^T5;^?fe(2:oVNTIftPJi-So 

01 2igi*5j;tj?0i 3ia{^, 01 QiWi^^-rmmwmmwii^n^m^-mwMmi 

01 2111*3 J;tJ?01 3I1I^C*3V^T> ;^xy7'ST3 1, ^^T^yT'STS 2*5j: 
15 tJ^;^'7^S'7'ST3 3f:i, 090(31:^1-;:^ Xy::^ST 1 1, ;^7^5':7"ST 1 2*5J: 

#J^i|^IJ^ 1 0 1 T*}*, *-r01 l|llt;iTUiPJL/ciJ^/^-r5>tt^ffV\ TJl^ 
20 (^mj^^) ^^^^bi^^fe^CllS^fflk (k = 0, 1, 2 • •) ^^i6TfiJ^^HlJ^^ 

W t <Sr t =T- k ^^lijljpft y ;^ htc^UT^^feiJ^/w-T'tC'^^nsSfc 

*v^M;^^t*p*;{)>P5)lR^^:^^l!^fgS§IJ6 4 l^:^^^)^^^n-cv^5llIl;^-t?fli^^|£|J^^ 

aSrTOi-'S (:^x^y:/ST3 4)o 
=Br^2|s:6<jle:fJiP^1-5„ 01 l|iltc:*5V>-c. T-kji^(DM^JiAP»mb 
25 Tt!l^i|iiJ^^a;6SfT*?ttSo JPA#^$Si^g# 1 fciJPA#5iil-i^^«# 2 OT- k 

:btbSo JPA#^i^^S#N<DT-kJll»(^)M^iiAP»fi, ^^3fei5^/v 
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1 1 l^3:-^*n^^^±i;^}p»4c•ov^Tjlls^cfIJ^^HlJ^^2!S;^5^T:btt-5o ^m^i^/^ 
^Xs mmmuioiit. m^m^m\^m<^xm^mMmmt},c^),^xm^ 
■r ^'r^'sT 3 5). MA^mi^mm^niizm^^x^t, wmM(D^m^imm(o 

fij^^j^ifis 1 0 1 fi. i\iA^mmmm#niz.m-^mmwnmim^¥mmm t 

lC*3ltS^^liJP»I n c #n (t) ^tm-t^ (:^Xi/:/ST3 7)0 ^bX. 

t \^^\^^xm^i^/i^--^i^m'r^^QA^m^mmKMvxmm^ 

^TVtcJ)^^:d>^m'^i. U-r s/T'ST 3 8). ±iPA#Jjl-$Si£»C^bTfiJ^dS 
^TUTV^^fcV^m^« (^-Ti/^^STS 8 :No). fij^flj^^^ t ^^:*3V^T^5fe 

^/i—y 111 fj:Jli-6?^(D;!jPA#J^$^§gS}j:oVNTfiJ^fij;g^fT 5 

ST3 5, ST3 6)o 

#j^i|^ij;£ifp 1 0 1 . wm¥mmm t \c^\^^xm^^/\^yiz.mir^^uA.^ 

^^mi^ni^Xm^it^^T'T^'^X' U'ri/7'ST3 8 :No), TJ1*8 (■'^lil 

3 8 : Ye s), 4*llI^^l5>^XOil^J5e:&S^T bfc;0^d^^5|^J^i-S i:^Tiy^S 
T 3 9)o 

fimjj^tBi 0 ifi, ^mmm^^x<on^i)mT\^x\f^ti:ntn'£ c^t^^x^ 
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ST3 9 :No). wmm^mm^ t + 1 1 vx^(Dm^mm\mib i^T^y^s 

T4 0). :^T^yy^T3 5iZ.m^o ^fc. tJ^^I^IJJ^SP 1 0 If*, ■^mmM^'^-^ 
O5|siJ^;0S^TbTV^tbf^ (;^7^iy:/ST3 9 : Ye s). m^^^^l^-yicM-r^l 

i~;^-rs':/ST4 7) \zmrr^. 

7'ST3..6 : Ye s), ^<D^(D^T<7)fiJ^i|^Jje^0.SS:^T U y^'r^yZfSTA^ 

MmzM^nm\5i^Mihxmmm^-m t ^ t =t- k ^^itjpiy ;^ h 
-zf\z.m'r^imx^mimmn n (^g^it^fjq* i n c # n ( t ) ^jitRu c;^^^ 

•^ro^rn, ljamo^^J^ft<^^x.?^j:v>^(* (;?;7^s/7'ST4 3 :No), 
fiJ^^iJ^^P 1 0 1 fl, APA#l^ii^^g# ntJ:^-r;55^tfFRr»fcfiJ^i|^ij^jl^ t 
f-*3it^^^iiJP»I nc#n (t) ^iP^fS T 4 4)„ -^eUT. 

n^n^nm t t-*5VNT^^5fe:i^/v-7"jj:ji't-5^PA#j^<ffi^gfc^bTiiij^ 

;ds^TL:/fc>?>^S^;ei>%mb (^7"5^:7"ST4 5). ^PA#;^i^agg{e:^L.x#J^ 

t^^T bXV^f^V^:^}* (;^7^ EXIT'S T 4 5 : N o), ilJ^J|£|j;gjg^ t ^^:*5V^T#^ 

M5fe^/v-7'lc:Mt-S^<^^PA#J^^^SfcoVNTfiJ^i|^iJjg^fT 5 5/^8 
T4 2, ST4 3)o 
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^m^mm^^i^l^X^mib^^T't^t.X' (:5^xy>^ST4 5 :No), rMM 

ST4 5 : Ye s), ^mmm^'^X(Om'&7!)mr Vfct^i}^%:m^ir ^ 
:7'ST4 6)o 

s T 4 6 : N o), mm^i'^nn^ t + 1 ^ \.x^(o-m^nm^'i^'>h (;^7"5/7"s 

T47).;^TS'>^St4 2ie:MSo Wi^J^laJl o it*. ^^lUJl^^^^-t? 
0^^^lJ^:6S^TLTV^:^^}^ (>?>7"y:rST4 6 :Ye s). rT'lJl^S 

}c*5it5;^7^5'>^ST4 3^c:*5V^T> A#*l-S^3^e # n tcfij ?) ^ X S t . 

7"ST43:Yes). ^<D'4k(O^X(r>Wi^^\%Vm&WX T^TyZfS^ 

WS§l56 2^^^PS$P6 4ttJ:il^i-6o #;!}PA#*l-i^3S«{c^-r 

^mmmmc7s^-fum%wmmf-^m^^^%^^\z.x^^ um%^ 

/^i:i-^J!jqA#«^«i:i*5tt§^Iliiil^5^c^^*7^-i5^*R#n (T) ^i-bi^H 
#n^^J6. (;^-7=-5/>^ST4 9)„ citttJ:J;oT. ^(^^^MffJl^tc: 
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vrz.^f:.m^mM.mmM(Dnmmmm^wmm'^'^e stJi^ruTa^-rscs 5 o)„ 
(D^mmM\nmx(Dm^^m.Kmf-r^ i^T y s t 5 1 ) o 
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x±y)^i$.^mmzM\^^x^mmmmmmt \^xm-mx^^o 
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w (D m m 

\^xm^ir^wm'^m^m. t . 
20 3. MiBiu^^ij^^^^, li^K^mwrnm^mmmm^mmTr^^^^mmik 
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-^izMit^'r^^i^m^M.trm^x.xm^i-^mm^^K.^ ^ t ^(^mt-r^m 
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